The neurobiology of handedness is still poorly understood in nonhuman primates. Recently, an association between hand preference and precentral gyrus morphology in chimpanzees was reported. The aim of this study was to further evaluate the association between handedness and asymmetries in the precentral gyrus of chimpanzees (Pan troglodytes) and to evaluate the association between hand preference and brain asymmetry using a different approach to the classification of handedness in chimpanzees. The overall results suggest that differences in handedness groups are specific to a region of the precentral gyrus commonly known as the "knob" and that subjects that show different hand preferences differ in brain asymmetries for specific regions of the primary motor cortex. Moreover, using a continuous scale of measurement rather than discrete classification of handedness, significant associations were found between hand use and asymmetries within the precentral gyrus.
Introduction
The neurobiology and evolution of handedness is poorly understood (Hammond, 2002) . In humans, handedness often serves as an indirect indicator of hemispheric specialization for language and many have reported the associations between hand use and neuroanatomical asymmetries in cortical areas implicated in linguistic functions including the inferior frontal lobe and planum temporale (Beaton, 1997; Habib, 1989; Moffat, Hampson, & Lee, 1998; Shapleske, Rossell, Woodruff, & David, 1999) . However, recent studies using voxel-based morphology measurements have not revealed associations between handedness and asymmetry in either inferior frontal or posterior temporal regions (Good et al., 2001 ). In addition, increasingly, hand preferences have been associated with neuroanatomical asymmetries in the precental gyrus (Amunts et al., 1996; Foundas, Leonard, & Heilman, 1995; Hammond, 2002 in brain regions outside of the classically defined language regions raises some questions regarding the causal relationship between handedness and hemispheric specialization for language.
Historically, population-level behavioral and neuroanatomical asymmetries have been considered hallmarks of human evolution (Warren, 1980) . However, recent studies have documented evidence of population-level behavioral asymmetries in a host of nonhuman vertebrate species (Rogers & Andrew, 2002) . With specific reference to primates, there is increasing evidence of population-level handedness in prosimians (Ward, Milliken, & Stafford, 1993) , Old and New World monkeys (Hook-Costigan & Rogers, 1997; Spinozzi, Castornina, & Truppa 1998; Vauclair Mequerditchian, & Hopkins, 2005; Westergaard, Kuhn, & Suomi, 1998) and great apes (Hopkins, Stoinski, Lukas, Ross, & Wesley, 2003; Hopkins, Wesley, Izard, Hook, & Schapiro, 2004) . Moreover, evidence of population-level neuroanatomical asymmetries have been reported in great apes. For example, great apes show a leftward asymmetry in the planum temporale (Cantalupo, Pilcher, & Hopkins, 2003; Gannon, Holloway, Broadfield, & Braun, 1998; Hopkins, Marino, Rilling, & MacGregor, 1998) , inferior frontal gyrus (Cantalupo & Hopkins, 2001, Cantalupo, 
